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This invention relates to curable organosiloxane compositions. More particularly, this invention relates to 
curable organosiloxane compositions containing finely divided silver particles that impart electrical conduc- 
tance to cured materials prepared from these compositions. The silver particles contain a unique coating that 
not only increases the electrical conductivity of cured materials containing these particles relative to the values 
5 achieved using silver particles coated with known treating agents but also improves the ability of the materials 
to retain this conductivity during long term exposure to temperatures above 100°C. 

It is known to impart electrical conductivity to a variety of organic and organosilicon polymers by adding a 
finely divided electrically conductive material such as carbon black or silver to the polymer composition. It is 
also known to treat silver with organic fatty acids such as stearic acid to facilitate processing of the silver to 
10 form finely divided particles and blending large concentrations of the resultant particles into polymer compo- 
sitions. 

Finely divided solid silver particles are available as a spherical powder and in flake form. Because the 
interparticle contact area of flakes is typically higher than that of powders, flakes are preferred in some appli- 
cations. 

15 Commercially available forms of silver flake typically contain a coating of a fatty acid as a processing aid. 

If the coating is not removed while the flake is being incorporated into a composition, the presence of the coat- 
ing on the silver flake will reduce the electrical conductivity of the final composition. Because the fatty acid is 
polar and curable organosiloxane compositions are typically non-polar, the fatty acid coating tends to remain 
on the particles during preparation of the compositions and adversely affects the electrical conductivity of the 

20 cured material. The presence of the fatty acid may also interfere with curing of the organosiloxane composition. 

While spherical silver particles without any coating are commercially available, these are difficult to dis- 
perse in organosiloxane compositions at the concentration required to achieve volume resistivity values less 
than 1 milliohm/cm following heat aging of the cured sample at temperatures of about 1 50 for at least two days. 
An objective of this invention is to increase the electrical conductivity of elastomers, gels and resins pre- 

25 pared from curable organosiloxane compositions by increasing the concentration of finely divided silver par- 
ticles that can be incorporated into the composition without increasing the viscosity of the composition to the 
extent that it is no longer suitable for the intended end use application, for example, as a coating material or 
adhesive. 

A second objective of the present invention is to provide silver-filled curable organosiloxane compositions 
30 that cure to yield electrically conductive gels, elastomers and resins which retain their initial level of electrical 
conductivity following long term exposure to elevated temperatures, typically 1 50°C. and above. 

The objectives of the present invention are achieved by treating the finely divided silver particles used as 
the conductive filler in organosiloxane compositions with an ester of a fatty acid prior to incorporating the par- 
ticles into the curable form of these compositions. The esters surprisingly do not interfere with curing of the 
35 composition and/or the electrical conductivity of the cured material as do the prior art free fatty acids. 
Preferred compositions are curable by a platinum-catalyzed hydrosilylation reaction. 
This invention provides an improved curable organosiloxane composition exhibiting electrical conductivity 
in the cured form, said composition comprising the product obtained by blending to homogeneity 
a. an organopolysiloxane convertible to a cured material by reaction with a curing agent, 
40 b. a curing agent in an amount sufficient to convert said organopolysiloxane to said cured material, and 

c. an amount of finely divided silver particles sufficient to impart electrical conductivity to said cured ma- 
terial. 

The improvement that characterizes the present curable compositions comprises the presence on the sur- 
face of the finely divided silver particles of a coating of an esterif ied fatty acid. This coating is typically applied 

45 before the silver particles are incorporated into the curable organosiloxane composition. 

Esterif ied fatty acids that can be applied to the finely divided silver particles in accordance with the present 
invention are typically derived from saturated orethylenically unsaturated carboxylic acids containing from 10 
to 20 or more carbon atoms and alcohols containing from 1 to about 1 0 carbon atoms and at least one hydroxy! 
group. Suitable carboxylic acids include but are not limited to decanoic, dodecanoic, decenoic, stearic, palmitic, 

so linoleic a.nd oleic acids. The alcohol portion of the ester can be derived, for example, from methyl, ethyl, n- 
propyl, iso-propyl or any of the isomeric butyl, hexyl, cyclohexyl, octyl ordecyl alcohols. The methyl esters are 
particularly preferred. 

Cured organosiloxane materials obtained using the present compositions include but are not limited to gels, 
elastomers and resins. To achieve the highest electrical conductivity in these materials, the concentration of 
55 silver particles in the curable composition should be the maximum that will allow the composition to be pre- 
pared and processed in the desired manner. 

The present curable compositions typically contain up to about 80 weight percent of silver or silver-coated 
particles. Above about 80 weight percent the viscosity of the composition increases to the extent that it cannot 
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be applied as a coherent coating or fabricated using conventional techniques and equipment- The electrical 
conductivity of coatings and other cured articles prepared from curable compositions containing silver coated 
particles or less than about 70 weight percent of the solid silver particles may not be high enough for many 
applications. 

5 The silver coated particles contain a surface layer of silver on a conductive or non-conductive substrate. 

Suitable substrates include but are not limited to metals such as copper and aluminum and non-metallic ma- 
terials such as glass and organic polymers. 

To achieve maximum electrical conductivity the diameter of the silver particles is preferably in the range 
from 0.5 to about 100 micrometers. 
10 Particulate forms of solid silver are typically obtained from the chemical or electrochemical reduction of a 

silver compound such as silver nitrate. 

When finely divided solid silver particles are used as the conductive filler, the particles can be essentially 
spheroidal or elongated. In a preferred embodiment, the particles of powder have been processed in a ball 
mill or similar device to form flakes. 
15 To provide a low level of volume resistivity, one means for expressing electrical conductivity, the volume 

resistivity of the silver particles should-preferably be less than 0.2 milliohm-cm. Volume resistivity (Rv), typi- 
cally expressed in ohm-cm, is calculated using the formula Rv=R[{wt)/13, where R is the electrical resistance 
of the sample in ohms measured using an ohmmeter or equivalent resistance measuring device, w and t are 
the width and thickness of the sample, in centimeters and 1 is the distance in centimeters between the elec- 
20 trical conductors of the resistance measuring device. 

The distinguishing feature of the present compositions is the presence of a coating of an esterified fatty 
acid on the surface of the silver particles. The coating can be applied using the same techniques used to apply 
prior art coatings of free fatty acids and other materials to silver articles. When the particles are in the form 
of flakes formed by ball milling, the coating of esterified fatty acid can be applied during the ball milling oper- 
25 ation. 

The major organosilicon ingredient in a typical curable organosiloxane composition is a curable organo- 
polysiloxane, referred to hereinafter as ingredient A. Depending upon the degree of polymerization, the vis- 
cosity of ingredient A can range from a pourable liquid to a stiff gel, gum or resin that will not flow under the 
influence of gravity. The type of organopolysiloxane selected will depend upon the desired processing and cur- 
30 ing conditions in addition to the physical properties desired in the cured material. 

The repeating units present in ingredient A can be one or more of RSiO^, R 2 SiO and R 3 Si0 1/2 , where R 
represents an unsubstituted or substituted monovalent hydrocarbon radical. This ingredient can also contain 
up to about 50 mol percent of Si0 4/2 units. 

If the cured material is a gel or an elastomer, the ingredient A typically contains an average of from 1.8 to 
35 2.2 hydrocarbon radicals per silicon atom. Diorganopolysiloxanes are preferred for this application. 

If a higher degree of crosslinking is desired in the final cured product, the average number of hydrocarbon 
radicals on silicon atoms of ingredient A approaches 1 . 

The organic groups bonded to the silicon atoms of the ingredient A, represented by R in the foregoing for- 
mulae for the repeating units, are typically monovalent hydrocarbon or halogenated hydrocarbon radicals. The 
40 hydrocarbon radicals contain from 1 to 1 0 or more carbon atoms. These hydrocarbon radicals can be alkyl such 
as methyl and ethyl, alkenyl such as vinyl, allyl and 5-hexenyl, cycloalkyl such as cyclohexyl, aryl such as phe- 
nyl, alkaryl such as tolyl and aralkyl such as benzyl. Examples of halogenated hydrocarbon radicals include 
but are not limited to chloromethyl and 3,3,3-trifluoropropyl. 

Preferably, at least 50 percent of the organic groups present in ingredient A are methyl and any remainder 
45 are phenyl, 3,3,3-trifluoropropyl and alkenyl. 

Curable organosiloxane compositions containing a variety of reactive groups are known in the art. The 
types of reactive groups present on ingredient A is determined by the reaction used to cure the composition. 
When the composition cures by a chemical reaction initiated in the absence of radiation or other free radical 
generator, the reactive groups are typically hydroxyl groups, alkoxy groups or alkenyl radicals and are typically 
50 located on the terminal silicon atoms of each molecule of ingredient A. 

If the composition is curable in the presence of atmospheric moisture ingredient A is typically a diorgano- 
polysiloxane containing silicon-bonded hydroxyl groups, also referred to as silanol groups. 

Ingredient B is a free radical source or an organosilicon compound containing at least two silicon-bonded 
groups that react with groups present on ingredient A during curing of the present compositions. The type of 
55 reactive groups on ingredient B are determined by the conditions under which the composition is cured. 

For moisture curable compositions the groups present on ingredient B are typically alkoxy, acetoxy, ami- 
noxy, amido or ketoximo. These groups hydrolyze in the presence of atmospheric moisture to yield silanol 
groups. A curing catalyst such as a metal salt of a carboxylic acid or an organotitanate can also be present in 
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these compositions. 

Another dass of curable organosiloxane compositions employs the reaction of silanol groups on ingredient 
A with silicon-bonded hydrogen atoms present in ingredient B to form cured materials. This reaction can be 
catalyzed by metal salts of carboxylic acids. 
5 Curing of compositions by a free radical mechanism can be achieved by the action of ultraviolet radiation 

on a suitable photolytically activated free radical source such as an azo compound or by heating compositions 
containing an organic peroxide to a temperature above the decomposition temperature of the organic peroxide. 
Because silver has been shown to inhibit or deactivate curing by organic peroxides, organic peroxides may 
not be suitable curing agents for the present compositions. 
10 A preferred class of the present organosiloxane compositions cures by a platinum-catalyzed hydrosilyla- 

tion reaction. These compositions typically include, as a minimum, an organopolysiloxane (ingredient A) con- 
taining at least two alkenyl radicals such as vinyl per molecule, as ingredient B an organohydrogenpolysitoxane 
containing an average of at least two silicon-bonded hydrogen atoms per molecule and platinum metal or a 
platinum compound as the hydrosilylation or curing catalyst. 
15 If it is desired to form a crosslinked product the sum of the average numbers of ethylenically unsaturated 

hydrocarbon radicals per molecule of organopolysiloxane and silicon-bonded hydrogen atoms per molecule of 
organohydrogenpolysiloxane should be greater than 4. 

Because compositions curable by a platinum-catalyzed hydrosilylation reaction may begin to cure even 
under ambient conditions once all the reactants and the catalyst have been combined, the curable composi- 
20 tions often contain a platinum catalyst inhibitor to increase the working time and/or storage stability of the com- 
position. Depending upon the end use and desired physical properties to be exhibited by the cured material, 
the curable compositions may also contain a reinforcing filler such as finely divided silica. 

The hydrosilylation reaction may begin once the organopolysiloxane, curing agent and platinum-containing 
catalyst have been combined, even in the presence of a platinum catalyst inhibitor. For this reason, it may be 
25 desireable to package this type of curable organosiloxane composition in at least two containers. The organo- 
hydrogenpolysiloxane and platinum-containing hydrosilylation catalyst are in separate containers. 

A second method for avoiding premature curing of the compositions using a hydrosilylation reaction is to 
encapsulate the curing catalyst in finely divided particles of a thermoplastic or thermosetting organic resin or 
a silicone resin. Curable organosiloxane compositions containing microencapsulated platinum-containing hy- 
30 drosilylation catalysts are described in United States Patent No. 4,766,176, which issued on August 23, 1988. 

The present compositions can contain optional ingredients to improve the processability of the curable 
composition or the properties of cured materials prepared from these compositions. Typical optional ingre- 
dients include but are not limited to reinforcing fillers such as finely divided silica, non-reinforcing fillers, filler 
treating agents, adhesion promoters, flame retarding agents, heat stabilizers, pigments and dyes. 
35 The curable compositions of this invention are prepared by any suitable means that will produce a homo- 

geneous mixture of the ingredients, particularly the silver particles. Blending equipment commonly used to 
prepare organosiloxane compositions include but are not limited to blade and paddle mixers, dough-type or 
sigma-blade mixers, planetary mixers, Banbury mixers and rubber compounding mills. 

The order in which the ingredients are added to the mixer is usually not critical. In a typical preparation 
40 the polydiorganosiloxane, at least a portion of the silver-containing particles, fillers and any optional additives 
are blended to homogeneity, after which the curing agent together with any additional silver are added and 
the mixing operation is continued at room temperature until a homogeneous composition is produced. In pre- 
ferred compositions ingredients A and B are liquids. 

The electrically conductive organosiloxane compositions of the present invention are useful as coating ma- 
45 terials and as the starting material for preparing elastomeric and rigid shaped articles. Typical applications in- 
clude but not limited to electrically conductive adhesives and coatings for electrical and electronic devices. 

The following examples describe preferred curable compositions of this invention and should not be in- 
terpreted as limiting the scope of this invention as defined in the accompanying claims. Unless otherwise spe- 
cified, all parts and percentages are by weight. Viscosities and physical properties of the cured compositions 
50 other than conductivity were measured at 25°C. 

The three types of finely divided silver particles used as the conductive filler in the compositions described 
in the examples were obtained from a single supplier and ranged from in size from 0.5 to 1 0 microns, measured 
using ASTM test procedure No. B330-65. The apparent density of the particles was from 5 to 40 g. per cubic 
inch, measured in accordance with ASTM test procedure B329-70. 
55 One of the three types of silver particles was coated by the supplier with methyl oleate, an esterif ied fatty 

acid ester of this invention, using conventional techniques to form a continuous coating on the particles (type 
A). 

A second type of particle was coated by the supplier with an unesterif ied fatty acid, a prior art coating ma- 
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terial (type B). The curable composition containing this type of particle was used for comparative purposes. 

A third type of silver particle was not treated (type C) and was used to prepare a second comparative com- 
position. 

The compositions containing the particles identified as types B and C are outside the scope of the present 
5 invention and were evaluated for comparative purposes. 

Resistance measurements were obtained using samples that had been cured for 2 hours at 150°C. in cyk 
indrical gold-plated containers using a gold conductor located in the center of the container as one electrode 
and the wall of the container as the second electrode. 

10 Example 1 

Curable organosiloxane compositions were prepared by blending the following ingredients to homogeneity: 
197.5 parts of a dimethylvinylsiloxy-terminated polydimethylsiloxane having a viscosity of about 0.4 
Pasat25°C., 

15 2.1 part of the reaction product of hexachloroplatinic acid and sym-tetramethyldivinyldisiloxane that had 

been diluted with a liquid dimethylvinylsiloxy terminated polydimethylsiloxane in an amount sufficient to ach- 
ieve a platinum content of 0.7 weight percent, 

1.9 parts of a trimethylsiloxy-terminated polydiorganosiloxane containing an average of five methylhy- 
drogensiloxane units and three dimethylsiloxane units per molecule with a silicon-bonded hydrogen atom con- 
20 tent in the range from about 0.7 to 0.8 weight percent, and 

0.9 parts of cyclic methylvinyisiloxanes as a catalyst inhibitor. 
Type A, B or C silver particles were blended into the composition at the concentration level (in weight per- 
cent) listed in Table 1. The composition of this invention containing 70 weight percent of the fatty acid ester- 
coated silver particles and the comparison example containing uncoated silver particles exhibited equivalent 
25 viscosity values. 

The test samples for volume resistivity determinations were prepared by filling a ceramic container with 
a curable composition that had been previously deaired. The composition was then cured by placing the filled 
container for two hours in an oven maintained at a temperature of 150°C. After the cured samples cooled to 
ambient temperature, the resistance (R) across a one inch (2.5 cm.) length of each sample was read directly 
30 using a microohmmeter. The volume resistivity (Rv) of the sample was then calculated using the formula 
Rv (ohm - cm) = [R (ohms) x 1 cm2 (cross - sectional area)] / 2.5 cm (length of current path) 
The volume resistivity values for samples containing the three different types of silver particles are record- 
ed in Table 1. 



Table 



Silver R 





Coating Wt. % 


(ohms ) 


40 


Ester (A) 70.0 


0.020 




Acid (B) 70.0 


N.R. 




None (C) 50.0 


0.088 


45 


Note: N i R. = The 
ohmmeter reading 


current through 



1 

Volume Resistivity 
(milliohms-cm) 

1.3 
7.7 

the sample was too low for an 



Example 2 

50 

This example demonstrates the ability of cured compositions containing silver particles with a coating of 
a fatty acid ester to retain their low values of electrical resistance foil owing long-term exposure to a temperature 
of 1 05°C. A composition containing uncoated silver particles is used for purposes of comparison. 

Curable compositions were prepared using the same types and relative amounts of ingredients described 
55 in Example 1 , with the exception that the type A silver particles containing a coating of methyl oleate, a fatty 
acid ester of this invention referred to as "ester" in Table 2, were used at a concentration of 79.96 percent, 
based on the total weight of the composition. 

The composition prepared for comparative purposes contained 60.02 weight percent, based on the weight 
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of the curable composition, of uncoated silver particles. 

The viscosities of the two coating compositions were equal. 

Test samples of cured materials were prepared by placing the curable compositions in a mold measuring 
1 .25 x 0.75 x 0.06 inch (3.2 x 1 .9 x 0. 1 5 cm) and heating the compositions for 2 hours at a temperature of 1 50°C. 

5 The resistance of the test samples prepared using the composition of the present invention and the com- 

position containing untreated silver particles were measured by clamping the test samples between two gold 
plated aluminum strips measuring 1 x 3 inches (2.5 x 7.6 cm). The resistance of the samples was measured 
with an microohmmeter using the gold plated strips as electrodes. 

Following measurement of the initial resistance value the test samples were placed in an oven maintained 

10 at a temperature of 105°C. for a total time of 384 hours. The samples were withdrawn at the time intervals 
listed in Table 2 and the resistance measurement was repeated. The resistance values together with the ex- 
posure time of the two samples are recorded in Table 2. 



Table 2 



15 


Coating 




Resistance (Milliohms) Following Exposure Time of n Hours To 105°C. (Hours) 


n= 






0 


17 


39 


61 


89 


107 


131 


203 


290 


384 


20 


Ester 


1.1 


1.0 


0.8 


1.3 


1.2 


1.5 


0.8 


2.6 


1500 


1200 


None 


0.4 


0.6 


0.7 


12 


10 


10 


7 


140 


260 


16 



The data in Table 2 demonstrate that the sample containing the silver particles treated with the methyl 
ester of a fatty acid retained its initial low resistance value for about 203 hours at 1 05°C. The resistance of the 
25 sample prepared using untreated silver particles increased to more than ten times its initial value following a 
61 hour exposure to the same temperature. 



Example 3 

30 This example demonstrates the use of a composition of this invention as an adhesive. 

A curable composition of this invention and two comparative compositions were prepared by blending the 
following ingredients to homogeneity. 

6.13 parts of a liquid dimethylvinylsiloxy-terminated organosiloxane copolymer containing an average of 
150 phenylmethylsiloxane units and 350 dimethylsiloxane units per molecule, 
35 0.2 parts of a reaction product of hexachloroplatinic acid and sym-tetramethyldivinyldisiloxane that had 

been diluted with a liquid dimethylvinylsiloxy terminated polydimethylsiloxane in an amount sufficient to ach- 
ieve a platinum content of 0.7 weight percent, 

a mixture of 0.19 part of a liquid hydroxyl terminated polymethylvinylsiloxane containing about 4 weight 
percent of silicon-bonded hydroxyl groups and 0.19 part of glycidoxypropyltrimethoxysilane; the mixture had 
40 been heated for 168 hours at 70°C. at which time the volatile materials were removed by heating at 70°C. under 
a pressure of 20 mm. of mercury, 

0.79 parts of a trimethylsiloxy-terminated polydiorganosiloxane containing an average of five methyl- 
hydrogensiloxane units and three dimethylsiloxane units per molecule with a silicon-bonded hydrogen atom 
content of about 0.7 weight percent, and 
45 one of the following 3 types and amounts of silver particles described in the preceding Example 1: 

77.3 weight percent (based on weight of curable composition) of fatty acid ester coated silver particles 
(Type A) 

73.9 weight percent of fatty acid coated silver particles (Type B) 

63.4 weight percent of uncoated silver particles (Type C) 

so The viscosities of the three compositions were measured using a Brookf ield type DV-II cone and plate type 

viscometer equipped with a #52 spindle rotating at a speed of 0.5 RPM. The viscosity values were A=2600 
poise, B=2080 poise and C=4520 poise. 

Test samples for volume resistivity measurements were prepared by placing 2 parallel strips of 3M Miracle 
Scotch Tape(R) along a 3 inch ( 7.6 cm.) length of a glass microscope slide. The strips were placed 0.125 inch 

55 (0.32 cm) apart. A portion of the curable composition to be evaluated was placed at one end of the area be- 
tween the two tape strips and coated over this area by drawing a razor blade held at an angle of 45 degrees 
over the two strips of tape to distribute the composition evenly into the area between the strips in the form of 
a continuous coating having a thickness approximately equal to that of the tape strips (0.002 inch, 0.005 cm). 
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The tape strips were then removed and the coating cured by placing the coated slide for two hours in a forced 
air circulation oven maintained at a temperature of 150°C. 

The electrical resistance of the cured coating was measured using a microohmmeterand a current of about 
1 milliampere. The electrodes of the microohmmeter were spaced 1.0 inch (2.54 cm) apart 
5 The volume resistivity (Rv) of the samples was calculated as described in Example 1 of this specification 

using the formula 

Rv(ohm-cm) = [(R)(0.32 cm)(0.005 cm)]/[2.54 cm]. 
The volume resistivity values recorded in Table 3 represent an average of 6 samples. 
The effect of heat exposure on the volume resistivity was determined by placing the test samples for 63 
10 hours in an oven maintained at a temperature of 150°C. and repeating the resistance measurement 

The adhesion of the cured material to aluminum was determined using lap shear measurements. Two strips 
measuring 1 by 3 inches (2.5 by 7.5 cm) and formed from Alclad(R) type 2024T3 aluminum were cleaned using 
isopropyl alcohol followed by acetone and were then dried by exposing them to a temperature of 150°C. for 
about 20 hours. The strips were then placed in a jig that maintained the strips in a coilinear configuration with 
15 a one inch overlap. The composition to be evaluated was coated over the mating surfaces of the strips so as 
to cover the entire area of the overlap with a 0.025 in (0.064 cm)-thick layer of material. The compositions 
were cured by placing the jig for two hours in a circulating air oven maintained at a temperature of 150°C. The 
test samples were allowed to cool for a minimum of four hours before being tested for adhesive strength by 
pulling the samples apart using a force applied in the same plane as the longitudinal axis of the test samples. 
20 The percent cohesive failure (failure within the body of the cured material rather than at the boundary between 
the cured material and the metal strip) that occurred was also noted. 

The initial volume resistivity value and the value following heat aging of the sample together with the lap 
shear values and percent cohesive failure for the one sample of this invention (A) and the two comparative 
samples (B and C) are recorded in Table 3. 

25 



30 



35 



40 



45 



50 



55 



7 



5 



10 



15 



25 



30 



35 



45 





EP 0 545 568 A1 






































iH 










•r-l 










cd 






























> 










•H 










M 










0) 










JC 










o 


O \£> 


o 






u 


O ON 


o 








rH 


rH 


c 










o 










-H 










4J 










cd 










rH 








/i N 








rsJ os 


lO 


o 






- - 




r-H 




td^ 






cd 




<u cd 


rH r-l 


rH 


L) 














<n £ 
















J-> 






m o 




•rt 




td ca 


en vo 




> 






CNJ CNj 


CNl 


•H 










AJ 


en 








W 










♦H 


<u 










rH 


e 






0) 


& 

cd 


u 






J-r 


H 


1 

£ 






cd 




o 






U 




-H 






o 




i— I 






m 




T— 1 










•H 










E 






o 




' 






rH 




♦a 






MH 




^ <u 










4J 60 






4-> 










e 




> 


00 




01 






m 




u 




4-1 cd 


CO 


O 


u 




to <D 






3 




-H 


o 


rH 


O 




M 
















XJ 










d 




rH 
















♦rH 




C— n 




CO 


U 




D 4J 


m 


0\ 


•H 




•H -H 




oo 






o G 






m 




> H 


o ;z; 


o 












w 










C 










M 




<D 






ti 
























e 










cd 










00 




u 





50 Example 4 

This example describes a preferred form of silver particle in the form of a flake in combination with a mi- 
croencapsulated platinum-containing hydrosilylation catalyst 

Curable compositions were prepared by blending the following ingredients to homogeneity. 
55 4.13 parts of a liquid dimethylvinylsiloxy-terminated organosiloxane copolymer containing an average of 

150 phenylmethyisiloxane units and 350 dimethylsiloxane units per molecule, 

0.76 parts of a mixture containing equal weights of part of a liquid hydroxy! terminated polymethylvinyl- 
siloxane containing about 4 weight percent of silicon-bonded hydroxyl groups and glycidoxypropyltrimethoxy- 
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silane; the mixture had been heated for 168 hours at 70°C. at which time the volatile materials were removed 
by heated at 70°C. under a pressure of 20 mm. of mercury; 

as the curing agent for the composition, 1 .58 parts of a trimethylsiloxy- terminated polydiorganosiloxane 
containing an average of five methylhydrogensiloxane units and three dimethylsiloxane units per molecule with 
5 a silicon-bonded hydrogen atom content of about 0.7 weight percent; 

as the curing catalyst, 1.73 parts of a 10 weight percent slurry of a microencapsulated platinum-con- 
taining hydrosilylation reaction catalyst; the microencapsulating material was a resinous organosiloxane co- 
polymer containing 78 weight percent of monophenylsiloxane units and 22 weight percent of dimethylsiloxane 
units; the catalyst was an isopropanol solution of the reaction product of chloroplatinic acid and sym-tetrame- 
w thyldivinyldisiioxane and the microcapsules contained 0.04 weight percent of platinum; and 

33.3 parts of a flake form of silver that had been prepared by processing silver particles treated first 
with a fatty acid and ball milled in the presence of methyl oleate in a ball mill. The diameters of the particles 
ranged from about 0.1 to about 25 microns. 

The viscosity of the curable organosiloxane composition was 14.5 poise using the viscometer and spindle 
15 described in Example 3 of this specification and a spindle-speed of 1 RPM. 

The composition was cured and the volume resistivity and lap shear measured as described in Example 
3 of this specification. The results of these measurements are recorded in Table 4. 



Table 4 



Volume Resistivity (milliohm-cm) 


Lap Shear 




Initial 


Heat Aged 


psi(MPa) 


% Cohesive Failure 


0.216 


0.240 


200(13.8) 


98 



25 



Claims 

1. In an improved curable organosiloxane composition exhibiting electrical conductivity in the cured form, 
said composition comprising the product obtained by blending to homogeneity 

a. an organopolysiloxane convertible to a cured material by reaction with a curing agent, 

b. a curing agent in an amount sufficient to convert said organopolysiloxane to said cured material, and 

c. an amount of finely divided silver particles sufficient to impart electrical conductivity to said cured 
material, 

the improvement comprising the presence on the surface of said silver particles of a coating of at 
least one esterified fatty acid. 



40 
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